




状 態 を 推 測 す る 私 た ち の 心 の 働 き で あ る







の主なものは，マクシ課題（Wimmer & Perner, 
1983）， ア ン と サ リ ー の 課 題（Baron-Cohen, 













正 答 す る 子 ど も の 年 齢 は 4 ～ 5 歳 で あ る






















Theoretical examination of the role of joint attention, interoception, and proximal 











別の萌芽を示唆する研究として Repacholi & 





















































認 さ れ て お り（Moll, Koring, Carpenter, & 
Tomasello, 2006; Tomasello & Haberl, 2003），生
後12ヶ月頃には他者の認知状態を想像したり追跡
したりすることが可能であることが示唆されてい







































動・反応から他者が “ どのような ” 心的状態を抱
えていると子どもが理解しているかを検証するた
めのものではなく，他者が “ 自己自身とは異なる ”
心的状態を抱えていることを子どもが理解してい
るかを検証するためのものであると言える。他者
がもつ心の “ 内容 ” をほぼ同じように理解するこ
とは他者の心を代理的に経験する，いわゆる “ 共










































































































































（Botvinick & Cohen, 1998）が，近年，そのラバー
ハンド錯覚を応用して Filippetti, Johnson, Lloyd-




























































































Rothkopf, Kolling, Knopf, & Triesch （2012）は生





















に基づいて “ 視覚的自己身体 ” の感覚を経験して
いる可能性，発達の極初期より運動予測と視覚
フィードバックの照合に基づいて行為に対する







































表象の “ 内容 ” を推定することはできるが，他者
の心的状態が自己のものとは異なるという心的表


































































































“ 一人称的視点（first-person perspective）” がな
ければ主観的な経験として意識されないという
（Azzalini, Rebollo, & Tallon-Baudry, 2019 ; Park 
& Tallon-Baudry, 2014; Zahavi, 2005）。この一人
称的視点あるいは主観的参照枠は形而上のもので
はなく，Azzalini et al.（2019）や Park & Tallon-
Baudry（2014）によれば，常時更新される身体











（Damasio, 2003）。 ま た， あ る 研 究 者（e.g., 
Garfinkela, Seth, Barrett, Suzuki, & Critchley, 
2015）は内受容感覚の覚知という用語を “ 内受容
感覚の正確さに対するメタ認知的な意識 ” と定義
しているが，“ 覚知（awareness）” の原義を “ 様々
な行動を引き起こすために用いられる情報にアク
セスできる状態 ”（David, 1997 林訳 2001）とす
るなら，内受容感覚の覚知は特に内受容感覚の情













































































多 数 あ る（e.g., Couto et al., 2015 ; Schulz, van 








拍誘発反応（heartbeat evoked response）” の振
幅がよく用いられ，非侵襲性の電気生理学的記録
機 器 を 用 い て 測 定 さ れ て き た。 最 近 の 研 究
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（Petzschner et al., 2019 ; Pollatos & Schandry, 














































































































































Figure 1　A model of integartion of tactile and interoceptive experieces. 
　This graphical representation is adapted from Seth et al. （2012）. A thick solid arrow represents 








































Figure 1　A model of integartion of tactile and interocep ive experieces.
  This graphical representation is ad pted from Seth et al.(2012). A thick solid arrow represents body-environment interaction
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Figure 2　A model of the mechanism of subjective experience of perception, cognition, and action.
　This graphical representation basically shows the interaction between interoceptive physiological systems 
and sensory, evaluation, and motor systems. Cognitive prediction signals are conveyed from the state module 
of exterocetion to the error module of cognition, generating error signals to the state module of exterocetion, 
because the evaluation system is affected by exteroceptive states. The same also applies to both the 
interaction between cognition and proprioception and the interaction between proprioception and 
exteroception. Additionally since the interaction between proprioception and exteroception is close and 
bidirectional, the dotted arrow representing proprioceptive prediction signals from the state module of 
exteroception and the broken arrow representing error signals from the error module of proprioception are 
depicted. Furthermore the chain arrow represents proprioceptive prediction signals from the interoceptive 
state module because there are cases where interoceptive conditions contribute to the experience of motor 
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subjective experience of preception, cognition, and motor control
Figure 2　A model of the mechanis  of subjective experienc of ception, cognition, a d action.
This graphical representation basically shows the interaction between interoc ptive physiological systems and ensory,
evaluation, and motor systems. Cognitive prediction signals are conveyed from the state module of exterocetion to the error
module of cognition, generating error signals to the state module of exterocetion, because the evaluation system is affected by
exteroceptive states. The same also applies to both the interaction between cognition and proprioception and the interaction
between proprioception and exteroception. Additionally since the interaction between proprioception and exteroception is close
and bidirectional, the dotted arrow representing proprioceptive prediction signals from the state module of exteroception and the
broken arrow representing error signals from the error module of proprioception are depicted. Furthermore the chain arrow
represents proprioceptive prediction signals fr m th interoceptive stat module because there are cases where interoceptive

















































































































































い か と い う 論 も 展 開 さ れ て い る（Ondobaka, 





































































































に 予 測 し た り（Meins, Fernyhough, Russell, & 
Clark-Carter, 1998）， 7 ヶ月時点の親子間の情緒
的利用可能性が４歳時点の誤信念課題の成績を有
意に予測したりすることが確認されているが
（Licata et al., 2016），何故発達初期の愛着の質や
愛着形成を支える親子間相互作用の質がその数年
後の誤信念課題の成績を左右するのかについて未


























































Azzalini, D., Rebollo, I., & Tallon-Baudry, C. 
（2019）.  Visceral signals shape brain 
dynamics and cognition.  Trends in Cognitive 
Sciences, 23（6）．https://doi.org/10.1016/
j.tics.2019.03.007
Baron-Cohen, S., Leslie, A. M., & Frith, U.（1985）. 
Does the autistic child have a 'theory of 
mind' ? Cognition, 21, 37－46.
Blanke, O., Slater, M., & Serino, A.（2015）. 
Behavioral, neural, and computational 
principles of bodily self-consciousness. 
Neuron, 88, 145－166.
Botvinick, M., & Cohen, J.（1998）.  Rubber 
hands ‘feel’ touch that eyes see. Nature, 391, 
756.
Buttelmann, D., Carpenter, M., Tomasello, M. 
（2009）.  Eighteen-month-old infants show 
false belief understanding in an active 
helping paradigm. Cognition, 112, 337－342.
Couto, B., Adolfi, F., Velasquez, M., Mesow, M., 
Feinstein, J., Canales-Johnson, A., ...Ibanez, 
A. （2015）.  Heart evoked potential triggers 
brain responses to natural affective scenes: 
a preliminary study. Autonomic Neuroscience, 
193, 132－137.
Craig, A. D.（2009）.  How do you feel － now ? 
　The  a n t e r i o r  i n s u l a  a n d  h uman 
awareness. Nature Reviews Neuroscience, 10, 
59－70.
Craig, A. D.（2002）.  How do you feel ? 
Interoception: the sense of the physiological 
condition of the body. Nature Reviews 
Neuroscience, 3, 655－666.
Critchley, H. D., Wiens, S., Rotshtein, P., Ohman, 
A., & Dolan, R. J.（2004）.  Neural systems 
supporting interoceptive awareness.  Nature 
Neuroscience, 7, 189－195.
Damasio, A. R.（2003）.  Feelings of Emotions 
and the Self.  Annals of the New York Academy 
of Sciences, 1001, 253－261.
Damasio ,  A.（2010）.  Sel f  comes to  mind: 
Constructing the conscious brain.  New York, 
NY: Pantheon Books.
David, C.（1997）.  The conscious mind: In search 




Dennett, D.C.（1978）.  Beliefs about beliefs. 
Behavioral and Brain Sciences, 1, 564－570.
Devine, R. T., & Hughes, C.（2016）.  Family 
correlates of false belief understanding in 
early childhood: A meta-analysis. Child 
Development, 89, 971－987.
Dworkin, B. R.（2007）.  Interoception.  In J. T. 
Cacioppo, L. G. Tassinary & G. G. Berntson 
（Eds.）, Handbook of Psychophysiology（3rd 
ed., pp. 482－506）.  New York : Cambridge 
University Press.
Feldman-Barrett, L.（2017）.  How emotions are 
made: The secret life of the brain.  New 
York, NY: Houghton Mifflin Harcourt.
Filippetti, M. L., Johnson, M. H., Lloyd-Fox, S., 
Dragovic, D. & Farroni, T.（2013）.  Body 
perception in newborns.  Current Biology, 23, 
2413-2416.
Fo topou l ou ,  A .  & Tsak i r i s ,  M .（2017）. 
Mentalizing homeostasis: the social origins of 
interoceptive inference － repl ies to 
Commentaries.  Neuropsychoanalysis, 19, 71－
76.
Friston, K.（2010）.  The free-energy principle: A 
unif ied brain theory ? Nature Review 
Neuroscience, 11, 127－138.
03 p19-37 hisasaki_cs6.indd   34 2020/04/23   13:28:36
─ 35 ─
久崎：心の理論における共同注意，内受容感覚，そして親子間相互作用
Friston, K., Kilner, J., & Harrison, L.（2006）.  A 
free energy principle for the brain. Journal 
of Physiology Paris, 100, 70－87.
Gallagher, S.（2000）.  Philosophical conceptions 
of the self: implications for cognitive science. 
Trends in Cognitive Sciences, 4, 14-21
Garfinkel, S. N., Seth, A. K., Barrett, A. B., 
Suzuki, K., & Critchley, H. D.（2015）. 
Knowing your own heart: Distinguishing 
interoceptive accuracy from interoceptive 
awareness. Biological psychology, 104, 65-74.
Gopnik, A. & Astington, J. W.（1988）.  Children's 
understanding of representational change 
and its relation to the understanding of false 
belief and the appearance-reality distinction. 
Child Development, 59, 26－37.




Hughes, C., Jaffee, S.R., Happe, F., Taylor, A., 
Caspi, A., Moffitt, T.E.（2005）.  Origins of 
individual differences in theory of mind: 
From nature to nurture ? Child Development, 
76, 356－70.
Licata, M., Kristen, S. & Sodian, B.（2016）. 
Mother-child interaction as a cradle of 
theory of mind: The role of maternal 
emotional availability.  Social Development, 
25, 139－156.
Meins, E., Fernyhough, C., Russell, J., & Clark-
Carter, D.（1998）.  Security of attachment as 
a predictor of symbolic and mentalizing 
abilities: A longitudinal study.  Social 
Development, 7, 1-24.
Milligan, K., Astington, J. W., & Dack, L. A.
（2007）.  Language and theory of mind: 
meta-analysis of the relation between 
l a n g u a g e  a b i l i t y  a n d  f a l s e - b e l i e f 





Moll, H., Koring, C., Carpenter, M., Tomasello, M. 
（2006）.  Infants determine others’ focus of 
attention by pragmatics and exclusion. 










Moriguchi, Y., Ban, M., Osanai, H., & Uchiyama, I. 
（2018）.  Relationship between implicit false 
be l ie f  understand ing and ro le  p lay : 
Longitudinal study.  European Journal of 
Developmental Psychology, 15, 172-183.
Onishi, K. H. & Baillargeon, R.（2005）.  Do 
15-month-old infants understand false 
beliefs? Science, 308, 255－258.
Park, H. D., and Tallon-Baudry, C.（2014）.  The 
neural subjective frame: from bodily signals 
to perceptual consciousness. Philosophical 
Transactions of the Royal Society B, Biological 
Science, 369, 1－9. doi: 10.1098/rstb.2013.0208
Petzschner, F. H., Weber, L. A., Wellstein, K. V., 
Paolini, G., Do, C. T., & Stephan, K. E. 
（2019）.  Focus of attention modulates the 
heartbeat evoked potential.  NeuroImage, 
186, 595－606. https://doi.org/10.1016/J.
NEUROIMAGE.2018.11.037
Pollatos, O., & Schandry, R.（2004）.  Accuracy of 
heartbeat perception is reflected in the 
mplitude of the heartbeat-evoked brain 
potential. Psychophysiology, 41, 476－482.
Poulin-Dubois, D. & Chow, V.（2009）.  The effect 
of a looker's past reliability on infants' 
reasoning about beliefs.  Developmental 
Psychology, 45, 1576－1582.
Premack, D. G. & Woodruff, G.（1978）.  Does the 
chimpanzee have a theory of mind? 
Behavioral and Brain Sciences, 1, 515－526.
Rochat, P. , & Morgan, R.（1995）.  Spatial 
determinants in the perception of self-
produced leg movements by 3- to 5-month-
old infants. Developmental Psychology, 31, 626
－636.
Rochat, P., & Striano, T.（1999）.  Emerging self-
exp lorat ion by 2 -month -o ld  in fants . 
Developmental Science, 2, 206－218.
Seth, A. K.（2013）.  Interoceptive inference, 
emotion, and the embodied self. Trends in 
Cognitive Sciences, 11, 565－573. 
Seth, A., Suzuki, K., & Critchley, H.（2012）.  An 
interoceptive predictive coding model of 
03 p19-37 hisasaki_cs6.indd   35 2020/04/23   13:28:36
─ 36 ─
心理・教育・福祉研究　第19号　2020年
conscious presence.  Frontiers in Psychology, 
2（395）.  h t t p s : / / d o i . o r g / 1 0 . 3 3 8 9 /
fpsyg.2011.00395
Schulz, A., van Dyck, Z., Lutz, A. P. C., Rost, S., 
& Vögele, C.（2017）.  Gastric modulation of 
startle eye blink.  Biological Psychology, 127, 
25－33.
Tallon-Baudry, C., Campana, F., Park, H. D., & 
Babo-Rebelo , M.（2017）.  The neural 
monitoring of visceral inputs, rather than 
at tent ion ,  accounts  for  f i rs t -person 
perspective in conscious vision.  Cortex, 
S0010－9452（17）, 30174.
Tomasello, M.（2018）.  How children come to 
unders tand  f a l se  be l i e f s :  A shared 
intentionality account.  Proceedings of the 
National Academy of the Sciences of the United 
States of America, 115, 8491－8498.
T o m a s e l l o ,  M .  &  H a b e r l ,  K . （ 2 0 0 3 ）. 
Understanding attention: 12－ and 18－month
－olds know what is new for other persons. 
Developmental Psychology, 39, 906－912.
Villena-González, M., Moënne-Loccoz, C., Lagos, 
R. A., Alliende, L. M., Billeke, P., Aboitiz, F., 
… Cosmelli, D.（2017）.  Attending to the 
heart is associated with posterior alpha 
band increase and a reduction in sensitivity 
t o  c o n c u r r e n t  v i s u a l  s t i m u l i . 
Psychophysiology, 54, 1483－1497.
Wade, M., Hoffman, T. H., & Jenkins, J. M.（2015）. 
Gene－environment interaction between the 
oxytocin receptor（OXTR）gene and 
parenting behaviour on children’s theory of 
m ind .  S o c i a l  C o g n i t i v e  a n d  A f f e c t i v e 
Neuroscience, 10, 1749－1757.
Wang, Q., Bolhuis, J., Rothkopf, C. A., Kolling, T. , 
Knopf, M., & Triesch, J.（2012）.  Infants in 
control :  Rapid antic ipat ion of act ion 
outcomes in a gaze-contingent paradigm. 
PLoS ONE, 7（2）, e30884. doi:10.1371/journal.
pone.0030884
Wellman, H. M., & Banerjee, M.（1991）.  Mind 
and emotion: Children's understanding of 
the emotional consequences of beliefs and 
desires. British Journal of Developmental 
Psychology, 9, 191－214.
Wellman, H. M., Cross, D., & Watson, J.（2001）. 
M e t a - a n a l y s i s  o f  t h e o r y - o f - m i n d 
development: The truth about false belief. 
Child Development, 72, 655－684.
Wimmer, H. & Perner, J.（1983）.  Beliefs about 
beliefs: Representation and constraining 
function of wrong beliefs in young children’s 
understanding of deception.  Cognition, 13, 
103－128.
Yamada ,  Y . ,  Kanazawa ,  H . ,  Iwasaki ,  S . , 
Tsukahara, Y., Iwata, O., Yamada, S., & 
Kuniyoshi, Y.（2016）.  Scientific Report, 6, 
27893.
Zahavi, D.（2005）.  Subjectivity and selfhood: 
Investigating the first-person perspective. 
Cambridge, MA: MIT Press.
 （受稿： １ 月30日，受理： 3 月31日）
03 p19-37 hisasaki_cs6.indd   36 2020/04/23   13:28:36
─ 37 ─
久崎：心の理論における共同注意，内受容感覚，そして親子間相互作用
Theoretical examination of the role of joint attention, 
interoception, and proximal parent-child interaction
in the development of theory of mind
Takahiro HISAZAKI
　The present article theoretically examines the developmental mechanisms of children’s self-other 
discrimination in mental states （SODM）, which is at the core of theory of mind. The role of joint 
attention, first-person perspective and interoceptive awareness on the development of SODM are 
discussed based on some empirical evidence and persuasive theories. Such discussions suggest the 
following: （1） As children come to consciously experience an inner mental state as their own, their 
SODM develops through their detection of self-other difference in perspective during parent-child 
interaction involving joint attention; （2） First-person perspective, which is generated by interoceptive 
awareness, provides the subjectivity of conscious experience for an inner mental state; （3） 
Developmentally refined interoceptive awareness （DRIA） enables the subjective conscious experience 
of a variety of mental states; （4） DRIA evolves through elaborate associations of interoceptive 
awareness with exteroception, proprioception, and cognition in parent-child interaction increasingly 
complicated with child’s aging; （5） DRIA enables smooth simulation of others’ interoceptive states 
contextualizing their mental states, through which their mental states can be inferred precisely and 
efficiently.
Key words: self-other discrimination in mental states, joint attention, interoceptive awareness, 
predictive coding, proximal parent-child interaction
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